nigricans, and P. expansum, were isolated and grown in petri dishes. Water suspensions were made from the spores of the cultures, and 0.1 ml of this suspension was used to inoculate each flask.
The effects of a controlled atmosphere (CA) on storage life of fruit have been studied extensively with respect to the physiological aspects of the fruit. However, microbiological problems encountered in CA storage have been touched on only incidentally.
On the basis of several years of investigation, Huelin and Tindale (3) stated that gas storage reduced mold wastage. Brooks et al. (1) found that an initial exposure of several fruits to 30% or more of CO2 delayed the decaying action of Sclerotinia fructicola and Penicillium expansum. In a review, von Schelhorn (4) considered the control of fungi in CA storage to be mainly a secondary effect resulting from delayed ripening of fruit. Brown (2) Atmosphere I (2.0% C02 and 2.0% 02). The sporulation rating of B. alli demonstrated that this fungus was retarded in this atmosphere. Average rating of sporulation in the CA flasks was 2.4 as compared with an average of 5.1 for the controls. Even though the percentage of mycelium coverage of the agar was 100% in both CA and the control flasks, the height of the mycelial mat differed considerably. The height of the mat in control flasks averaged 9.5 mm, whereas that from the CA averaged only 1.6 mm ( Table 1) .
R. nigricans was affected at this atmosphere only in respect to the height of the mycelial mat. In the CA flasks, the average mat height was 6.4 mm, and in the controls it was 19.1 mm. Sporulation was affected only slightly.
The only effect noted at this atmosphere on P. expansum was that the spores in the CA flasks were much lighter and paler in color and the colonies had a loose, powdery appearance as compared with dark-colored and compact colonies in the controls. The spore rating appeared higher in the CA flasks in this case because the loose, powdery colonies covered larger areas.
Atmosphere 11 (6.5 to 7% C02 and 2.0% 02).
A more pronounced effect was noted on B. alli in atmosphere II. B. alli had an average sporulation rating of only 1.3 as compared with 5.1 in the control. The mycelium coverage of the agar was 100% in both cases, but the height of the mycelial mat varied considerably. Control samples contained mats averaging about 9.5 mm in height, whereas the mats in the CA flasks reached a height of only about 0.8 mm, and had the appearance of peach fuzz.
R. nigricans reacted almost precisely as it did in the first CA. However, P. expansum was affected to a much greater degree. By the end of the incubation period, no spores had appeared in P. expansum, whereas a 3.4 rating was given the control. Although there were no spores, mycelial growth was present in the CA flasks. The per cent mycelium coverage of the agar in the CA flasks, however, was only 25 %, as compared with about 37% in the control. The control averaged 18.2 colonies per flask, whereas the CA flasks had none.
Atmosphere III (10.5% CO2 and 2.0% 02)-B. all! did not sporulate in atmosphere III. The mycelium, which appeared only as peach fuzz, did not completely cover the agar in the CA flasks, but averaged about 85% coverage. The two flasks containing R. nigricans had very slight sporulation which yielded a spore rating of 0.2, whereas the control had a rating of 5.0. Although mycelium coverage was 100% in both the control and CA, the height of the mycelial mat varied considerably. It averaged 19.1 mm in control flasks and 1.6 mm in the CA material.
P. expansum did not sporulate. Growth in the CA flasks was limited to only scattered and small bunches of mycelium, which covered on the average about 9% of the agar surface.
Since sporulation had not started in any of the test materials and the fungi were still "immature" at the end of the initial incubation period in this CA, all flasks were observed at the end of the initial incubation period and put back into the CA chambers. B. alli and R. nigricans were returned for an additional 5 days and P. expansum for an additional 4 days, totaling 8 days for each group. At the end of this time, a very moderate amount of sporulation was evident in the B. alli and R. nigricans, but the mycehum still had an immature appearance. The mycelium in the control flasks had reached senescence, leaving only mature spores. With P. expansum, sporulation was just starting, and mycelial growth was immature but fairly thick. Blue spores were just appearing in the mycelial growth. The mycelium had almost completely disappeared in the controls, leaving areas of black, very mature spores.
It can be concluded from these data that controfled atmospheres, within the limits of admissible use in storage of fruits, are not fungicidal, but do have a beneficial effect in helping to control fungal growth. In combination with lowered temperatures, controlled atmospheres should inhibit fungal deterioration of fruits.
